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SEAL DEVICE HAVING A FLEXIBLE
FINGER SEAL MEMBER

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 60/107,444, filed Nov. 6, 1998.

BACKGROUND OF THE INVENTION

The present mvention 1s directed to a seal device for
creating a seal with a shaft, and 1n particular to a seal device
having a generally circular and annular flexible finger seal
member adapted to sealingly engage the shatft.

There has long been a need for a cost effective seal device
to protect shafts, bearings, stufling boxes and other parts
from excessive wear due to abrasives. Abrasives quickly
wear conventional fixed seals due to misalignment of the
shaft and lineal movement due to changes 1n temperature.
Long-line shafts in submerged slurrys, and other abrasive
applications, have been particularly troublesome.

SUMMARY OF THE INVENTION

A seal device for creating a seal between a rotatable shaft
and a stationary member such as a bearing. The secal device
includes a seal member including a generally annular body
having a first end and a second end. The body includes a
ogenerally cylindrical inner wall that forms a bore which
extends through the body from the first end to the second
end. The body includes a generally planar surface at the first
end which 1s generally perpendicular to the bore and which
1s adapted to rotatably and sealingly engage the stationary
member. The seal member also includes a generally annular
flexible finger seal member at the first end of the body. The
flexible finger seal 1s generally sheet-like and includes a base
attached to the body and a generally circular peripheral tip
which defines a generally circular aperture. The flexible
finger seal member extends from the body imnwardly toward
the center of the body beyond the inner wall of the body. The
body includes a generally circular groove that extends 1nto
the body from the inner wall. The groove 1s located adjacent
the finger secal member. The base of the finger seal member
1s located adjacent the mner closed end of the groove. The
base of the seal member and the aperture of the finger seal
member are adapted to receive the shaft such that the tip of
the finger seal 1s 1n static sealing engagement with the shaft.
The seal member 1s removably attached to the shaft for
conjoint rotation therewith by a coupling member. The
coupling member 1s adapted to resiliently bias the sealing
surface of the seal member 1nto rotating engagement with
the stationary member and thereby create a seal between the
scaling surface of the seal member and the stationary
member.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

FIG. 1 1s a cross-sectional view of the seal device of the
present invention shown in connection with a shaft and a
bearing member.

FIG. 2 1s a partial cross-sectional view of the seal member
of the seal device.

FIG. 3 1s a cross-sectional view of another embodiment of
the seal device of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The seal device 10 of the present invention 1s shown in
FIG. 1 1n connection with an elongate and generally cylin-
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drical shaft 12 having a central longitudinal axis 14 and a
ogenerally cylindrical outer surface 16. The shaft 12 extends
through a bore 18 1n a stationary member 20 such as a
bearing or a gland. The stationary member 20 includes a
ogenerally planar and annular first side wall 22 and a spaced
apart generally planar and annular second side wall 24. The
first and second side walls 22 and 24 are connected by a
ogenerally cylindrical peripheral wall 26. The stationary
member 20 also includes a grease fitting 28 and a passage 30
extending from the grease fitting 28 to the bore 18. The shaft
12 may be stationary or i1t may be rotatable about the
longitudinal axis 14. The seal device 10 includes a seal
member 40, referred to as the AMTITE seal. The seal
member 40, as best shown 1n FIGS. 1 and 2, includes an
annular body 42 having a central bore 44 that forms an 1nner
cylindrical wall 46. The body 42 of the scal member 40 also
includes an outer generally cylindrical wall 48 that 1is
generally concentric about the mnner wall 46. The body 42
includes an outwardly extending projection 50 having an
mner side wall 52 that intersects the outer wall 48 at a
ogenerally right angle. The outer wall 48 and the inner side
wall 52 form a generally circular groove 54 that extends
around the body 42. The projection 50 also includes an outer
ogenerally cylindrical surface 56. The body 42 of the seal
member 40 also includes a sealing surface 58 that may
include one or more generally circular and concentric
ogrooves 60. The sealing surface 58 1s generally perpendicu-
lar to the 1nner wall 46 and 1s connected thereto by a wall 62
that 1s disposed at an approximate angle of forty-five degrees
to the mner wall 46 and the sealing surface 58. The sealing
surface 68 1s adapted to sealingly engage the first side wall
22 of the stationary member 20.

The body 42 also includes a side wall 64 that 1s generally
parallel to and spaced apart from the sealing surface 58. A
ogenerally circular groove 66 extends inwardly into the body
42 from the mner wall 46 adjacent to and spaced apart from
the side wall 64. The groove 66 forms a generally circular
and annular flexible finger seal member 70 having a base 72
and a circular peripheral tip 74 forming a generally circular
aperture. The finger 70 1includes generally planar and parallel
interior and exterior surfaces that extend from the base 72 to
the tip 74. The finger 70 has an elongate length extending
from the base 72 to the tip 74. The tip 74 extends inwardly
from the base 72 and the inner wall 46 beyond the 1nner wall
46 such that the diameter of the finger 70 at its tip 74 1s
smaller than the diameter of the inner wall 46. The body 42
of the seal member 40, including the finger 70, 1s preferably
made from a plastic material having a low compressive
modulus of elasticity and a high wear rate. One such plastic
is ultra high molecular weight (UHMW) polyethylene.
When the seal member 40 1s used 1n connection with high
speed or high load conditions, only the flexible finger 70
may be made of flexible plastic material, while the remain-
der of the seal member 40, particularly the sealing surface
58, may be made from heat and wear resistant metals or
plastics.

As shown 1n FIG. 1, the tip 74 of the flexible finger 70 1s
adapted to sealingly engage the outer surface 16 of the shaft
12 1n static engagement. If the shaft 12 1s misaligned with
the seal member 40, the flexible finger 70 will adopt a wave
contact pattern with the outer surface 16 of the shaft 12 to
maintain sealing engagement between the finger 70 and the
shaft 12 around the enfire perimeter of the outer surface 16.

As shown 1n FIG. 1, the seal device 10 may include a
compression coupling member 80 that 1s adapted to couple
the seal member 40 to the shaft 12 and to press the seal
member 40 1nto biased rotational engagement with the
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stationary member 20. The coupling member 80 includes a
first generally cylindrical collar 82 having a generally cylin-
drical bore 84 and a second cylindrical collar 86 having a
ogenerally cylindrical bore 88. The second collar 86 1is
attached to the first collar 82 by a conical wall member 90.
The bore 88 of the second collar 86 has a larger diameter

than the diameter of the bore 84 of the first collar 82. The
bore 84 of the first collar 82 1s adapted to fit relatively
closely around the outer surface 16 of the shaft 12.

A first screw clamp 96, preferably made from stainless
steel, extends around the end of the first collar 82 and
compresses the first collar 82 1nto sealing engagement with
the shaft 12 around the entire periphery of the outer surface
16 of the shaft 12. The first screw clamp 96 thereby couples
the coupling member 80 to the shaft 12 for conjoint rotation
with the shaft 12 about the axis 14. An end 87 of the second
collar 86 1s located 1n the groove 54 of the seal member 40
in engagement with the outer wall 48 and the 1nner side wall
52 of the projection 50. The end 87 of the second collar 86
1s coupled to the body 42 of the seal member 40 by a second
screw clamp 98 that extends around the end 87 of the second
collar 86. The coupling member 80 thereby couples the seal
member 40 to the shaft 12 for conjoint rotation about the
longitudinal axis 14. The coupling member 80 1s preferably
made from a resilient and flexible elastomeric material such
as polyvinyl chloride (PVC). The coupling member 80 is
resiliently flexible such that 1t may provide a biasing force
to the seal member 40 1n a direction generally parallel to the
longitudinal axis 14 of the shaft 12 to bias the sealing surface
58 of the seal member 40 1nto scaling engagement with the
stationary member 20. The seal member 40 and the coupling
member 80 may respectively be formed 1n a solid construc-
fion or a split construction as desired. When provided 1n a
split construction, the edges of the coupling 80 may be
reconnected with an adhesive.

A modified embodiment of the seal device of the present
invention 1s shown 1 FIG. 3 and is designated with the
reference number 110. The seal device 110 includes a seal
member 112 having a body 114. The body 114 includes a
ogenerally cylindrical bore 116. The bore 116 forms a gen-
crally cylindrical inner wall 118 through which the shaft 12
extends. The body 114 also includes a sealing surface 120
that extends generally perpendicular and outwardly from the
inner wall 118. The sealing surface 120 1s adapted to
scalingly engage the first side wall 22 of the stationary
member 20. Alternatively, the sealing surface 120 may
include a wear member 122 made from a wear resistant
material that 1s adapted to sealingly engage the first side wall
22 of the stationary member 20. The body 114 also includes
a side wall 124 that 1s generally parallel to and spaced apart
from the sealing surface 120, and a generally cylindrical
outer wall 126.

A groove 128 extends mnwardly into the body 114 from the
inner wall 118 to form a generally annular and circular
flexible finger seal member 130. The finger 130 1ncludes a
base 132 connected to the body 114 and a generally circular
peripheral tip 134. The finger 130 includes generally planar
and parallel 1nterior and exterior surfaces that extend from
the base 132 to the tip 134. The tip 134 of the finger 130
extends beyond the inner wall 118 such that the diameter of
the finger 130 at the tip 134 1s smaller than the diameter of

the mner wall 118. The tip 134 of the finger 130 1s adapted
to sealingly engage the outer surface 16 of the shaft 12.

The sealing device 110 also includes a compression
coupling member 140. The compression coupling member
140 includes a plurality of generally cylindrical pins 142.
Each pin 142 includes a first end 144 that 1s connected to the
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body 114 of the seal member 112 and a second end 146. The
pins 142 are disposed generally parallel to the shaft 12 and

are located concentrically around the shaft 12. A stop collar
148 1s adapted to extend around the shaft 12 and to be
coupled to the outer surface 16 of the shaft 12 by one or
more selectively releasable locking devices 150 such as set
screws, hose clamps or the like. The locking devices 150
thereby couple the stop collar 148 to the shaft 12 for conjoint
rotation therewith. The stop collar 148 includes a plurality of
bores 152 extending through the stop collar 148. The second
end 146 of cach pin 142 1s adapted to be located within a
respective bore 152 such that the pmn 142 1s longitudinally
slidable within the bore 152. One or more biasing members
154, such as a compression springs, pistons or bellows,
extend between the side wall 124 of the seal member 112
and the stop collar 148. Each biasing member 154 may be
adapted to extend around a respective pin 142. Alternatively,
one end of each biasing member 154 may be connected to
the scal member 112 with the other end of the biasing
member 154 located within a respective recess 156 formed
in a side wall of the stop collar 148.

The pins 142 maintain the biasing members 154 1n a
proper orientation. The pins 142 rotationally couple the body
114 of the seal member 112 to the stop collar 148 and
thereby to the shaft 12 for conjoint rotation. The biasing
members 154 resiliently bias the sealing surface 120 or the
wear member 122 into sealing engagement with the first side
wall 22 of the stationary member 20. The pins 142 maintain
proper alignment of the seal member 112 with the shaft 12
and the stationary member 20.

Various features of the invention have been particularly
shown and described i1n connection with the 1llustrated
embodiments of the 1nvention, however, 1t must be under-
stood that these particular arrangements merely 1llustrate,
and that the 1nvention 1s to be given 1ts fullest interpretation
within the terms of the appended claims.

What 1s claimed 1s:

1. A seal device for creating a seal between a rotatable
shaft and a stationary member, said seal device including:

a seal member including a generally annular body having
a first end and a second end, said body including a
generally cylindrical inner wall forming a bore that
extends through said body from said first end to said
second end, a sealing surface at said first end adapted
to rotatably and sealingly engage the stationary
member, and a generally annular flexible finger seal
member having a base attached to said body and a
generally circular peripheral tip, said finger seal mem-
ber extending generally radially mnwardly from said
base to said tip, said tip of said finger seal member
defining an aperture, said body including a generally
circular groove that extends into said body from said
inner wall, said finger seal member being spaced apart
from said inner wall by said groove, said bore of said
scal member and said aperture of said finger seal
member adapted to receive the shaft such that said tip
of said finger seal member 1s 1n sealing engagement
with the shaft.

2. The seal device of claim 1 wherein said sealing surface
of said body includes a plurality of generally circular
orooves extending around said bore, said grooves being
located generally concentrically with respect to one another.

3. The seal device of claim 1 wherein said body includes
a side wall at said second end of said body, said base of said
finger seal member being located at said side wall adjacent
an 1mner end of said groove, said finger seal member
including an exterior surface extending between said base




US 6,254,102 B1

S

and said tip, said interior surface being generally coplanar
with said side wall.

4. The seal device of claim 1 wherein said finger seal
member 1s generally sheet-like having a generally planar
interior surface and a generally planar exterior surface
extending from said base to said tip, said interior and
exterior surfaces being generally parallel to one another.

5. The seal device of claim 1 wherein said tip of said
finger seal member 1s located inwardly toward the center of
said body with respect to said mnner wall of said body.

6. The seal device of claim 1 including a coupling member
having a first end and a second end, a first collar at said first
end of said coupling member adapted to be attached to said
body of said seal member, and a second collar at said second
end of said coupling member adapted to be coupled to the
shaft for conjoint rotation with the shaft.

7. The seal device of claim 6 wherein said coupling
member 1s formed from a resilient flexible material.

8. The secal device of claim 6 including a first clamp for
coupling said first collar of said coupling member to said
scal member and a second clamp for coupling said second
collar of said coupling member to the shaft, whereby said
scal member and said coupling member are conjointly
rotatable with the shaft.

9. The seal device of claim 8 wherein said body of said
scal member 1ncludes an outer wall that extends around said
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inner wall, said first collar of said coupling member extend-
ing around said outer wall.

10. The seal device of claim 9 wherein said body of said
scal member 1ncludes a projection at said first end of said
body that projects outwardly from said outer wall, said
projection including a generally annular inner side wall, said
first collar of said coupling member engaging said inner side
wall of said projection.

11. The seal device of claim 1 including a coupling
member adapted to be attached to the shaft for conjoint
rotation with the shaft, and a plurality of pins extending
between said coupling member and said seal member, said
pins rotationally coupling said seal member to said coupling
member.

12. The seal device of claim 11 wherein said coupling
member includes a plurality of bores, each said pin being
slidably located within a respective bore.

13. The seal device of claim 11 including a plurality of
biasing members extending between said coupling member
and said seal member, said biasing members adapted to
resiliently bias said sealing surface of said seal member 1nto
engagement with the stationary member.

14. The seal device of claim 13 wherein each said biasing
member comprises a spring.
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